Machine translation of JP2000269918 



JATM 



JP1000269918 



PATENT ABSTRACTS OF JAPAN 

( 1 1 publication number : 2000-2699 1 8 

(43)Date of publication of application : 29.09.2000 

(51)Int.Cl. H04J n/ 00 



(21) Application number : 1 1-069775 (71)Applicant : MATSUSHITA ELECTRIC 

IND CO LTD 

(22) Date of filing: 16.03.1999 (72)Inventor : YOMO HIDEKUNI 

YAMAMOTO HIROMICHI 
KUNIEDA MASANORI 



(54) ORTHOGONAL FREQUENCY DIVISION MULTIPLEX TRANSMISSION 
SYSTEM AND TRANSMITTER AND RECEIVER USING THE SAME 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain with a 
simple method an OFDM transmission system 
effectively utilize frequencies by fully 
suppressing the spectrum components of a signal 
out-band. 

SOLUTION: A power revision device 10 
receives each subcarrier whose signal point is 
arranged by a mapping device 2, so as to form a 
shape of frequency spectrums with subcarrier 
power whose gradient is gradually decreased as 
the power is separated from a center frequency in 
the area of a signal band is away from the center 
frequency by a prescribed frequency width or 
over, so that frequencies are utilized effectively 
with a simple method. 
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CLAIMS 



[Claim(s)] 

[Claim l]In a communication method using an orthogonal frequency division multiplex 
(OFDM) transmission system with which each subcarrier was modulated, in a field 
distant [ more than constant frequency width ] from center frequency in a signal band. An 
orthogonal frequency division multiplex transmission system using signal transmission in 
which frequency spectrum shape was formed so that it might have the inclination which 
makes subcarrier electric power small gradually as it separates from said center 
frequency. 

[Claim 2]A sending set using the orthogonal frequency division multiplex transmission 
system according to claim 1 having an electric power alteration means which makes 
small gradually subcarrier electric power of a field distant [ more than constant frequency 
width ] from center frequency in a signal band as it separates from center frequency. 
[Claim 3]While enlarging gradually subcarrier electric power of a field distant [ more 
than constant frequency width ] from center frequency in a signal band as it separates 
from center frequency, A receiving set using the orthogonal frequency division multiplex 
transmission system according to claim 1 having a zone selection amplifying means with 
a filtering function which removes a signal of a frequency domain outside said signal 
band. 

[Claim 4]The orthogonal frequency division multiplex transmission system according to 
claim 1 characterized by what signal transmission was formed for of a subcarrier selected 
according to importance. 

[Claim 5]The orthogonal frequency division multiplex transmission system according to 
claim 4, wherein a subcarrier judged that importance of signal transmission is low is 
arranged and formed in a frequency spectrum field distant from center frequency. 
[Claim 6]The orthogonal frequency division multiplex transmission system according to 
claim 4 or 5 with which signal transmission is characterized by including transmission- 
line-frequency characteristic information. 
[Claim 7]The sending set comprising according to claim 2: 

An importance examining means which inputs send data and contents information, judges 
importance of each subcarrier using the orthogonal frequency division multiplex 
transmission system according to claim 4 or 5, and outputs importance information. 
An importance consideration S/P conversion method which inputs said send data and said 
importance information, chooses a subcarrier based on said importance information, and 
performs a serial / parallel (S/P) conversion. 

[Claim 8]The sending set according to claim 2 which is provided with the following and 

characterized by an electric power change machine changing subcarrier electric power 

based on said transmission-line-frequency characteristic information. 

An importance examining means which inputs send data and contents information, judges 

importance of each subcarrier using the orthogonal frequency division multiplex 

transmission system according to claim 6, and outputs importance information. 

An importance consideration S/P conversion method which inputs said send data, said 

importance information, and transmission-line-frequency characteristic information, and 
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chooses a subcarrier based on said importance information and said transmission-line- 
frequency characteristic information, and performs a serial / parallel (S/P) conversion. 

[Claim 9]The sending set comprising according to claim 2: 

An electric power change machine which is provided with a numerical control oscillator 
(NCO) which inputs a timing signal and a subcarrier and outputs subcarrier electric 
power of an in-phase component and a quadrature component according to said 
subcarrier by a subcarrier number, and changes a power value of subcarrier electric 
power of said in-phase component and a quadrature component. 
The 1st adding machine adding a power value of an in-phase component after change. 
The 2nd adding machine adding a power value of a quadrature component after change. 
A quadrature modulation machine which inputs an output of said 1 st adding machine, and 
an output of said 2nd adding machine, and performs quadrature modulation. 

[Claim 10]The sending set comprising according to claim 9: 

A phase step generator by which a numerical control oscillator outputs a phase step value 
from which change of a phase turns into a loose and continuous change in time. 
An accumulator adding said phase step value. 

[Claim 1 l]The sending set according to claim 9 or 10 which is provided with the 
following and characterized by controlling said coefficient-of-variable-capacitance 
setting device so that change of amplitude amplifies or declines gently in time. 
A coefficient-of-variable-capacitance setting device which generates a coefficient of 
variable capacitance based on a timing signal. 

A multiplier which multiplies an output of a numerical control oscillator by said 
coefficient of variable capacitance. 

[Claim 12] The sending set comprising according to any one of claims 9 to 11: 
An address determination means to determine an address value corresponding to a 
subcarrier in a numerical control oscillator. 

A memory measure which is shared with all the numerical control oscillators for a 
subcarrier number, and chooses and outputs a value based on said address value. 

[Claim 13]A sending set given in 11 from claim 9 characterized by comprising the 
following. 

An address determination means to determine an address value corresponding to a 
subcarrier in a numerical control oscillator. 

An address coincidence detection means to be shared with all the numerical control 
oscillators for a subcarrier number, to judge whether there is nothing that inputted all the 
address values and was in agreement, and to output a decision value. 
An address shifting means which carries out an initial-complement shift, outputs an 
address value when said decision value includes coincidence information, and outputs an 
address value as it is when there is no coincidence information. 

A memory measure which chooses and outputs a value based on an address value from 
said address shifting means. 
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[Claim 14]The sending set comprising according to claim 12 or 13: 

ROM where a memory measure saved an output value matched with an input. 

A control means which extracts and carries out the parallel output of the value which 

inputs all the address values and corresponds from said ROM based on each, 

respectively. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the sending set and receiving set using 
the orthogonal frequency division multiplex (OFDM) transmission system and it by 
which each subcarrier was modulated which are used for radio. 
[0002] 

[Description of the Prior Art]When carrying out wireless transfer of the OFDM signal 
conventionally, the spectrum outside a signal band needed to be oppressed enough and it 
was made to oppress with the band-pass filter used in a high frequency circuit etc. so that 
it may not have an adverse effect on the channel of the adjoining radio frequency. Since it 
is difficult to make center frequency variable when using a band-pass filter, in order to 
transmit by desired radio frequency channels, After carrying out upconverting of the 
band-pass filter output, image frequency needed to be further oppressed with a low pass 
filter or a high pass filter, and it had the fault that circuit structure was large. 
[0003]The feature of an OFDM signal is used, the subcarrier of the end of a signal band 
is making access speed later than the subcarrier near a center, and how to oppress the 
spectrum outside a signal band is also known. However, when the method which changes 
the access speed of this subcarrier generates guard time, it is impossible to use the 
insertion method of guard time which is performed with the usual OFDM system. 
Namely, although the method of copying a back portion to the head of a symbol among 
the symbols after inverse discrete Fourier transform is used, the usual guard time 
insertion method, In the case of the method which changes the access speed of a 
subcarrier, about the subcarrier with slow access speed, inverse discrete Fourier 
transform is carried out independently, additional processing in which it adds to the guard 
time generated only by the subcarrier with early access speed will be needed, and circuit 
structure will become large. 

[0004]Below, the conventional sending set and a receiving set are explained briefly. 
[0005]The structure of conventional OFDM transceiving equipment is shown in drawin g 
18 . In a sending set, after changing into parallel data the serial data which should be 
transmitted with the S/P converter 1, mapping for line type modulation is given with the 
mapping machine 2. The inverse discrete Fourier transform machine (IDFT) 3 following 
the latter part carries out inverse discrete Fourier transform, and the portion behind a 
symbol is copied to the head of a symbol in the guard aedeagus 4. Then, after quadrature 
modulation is carried out with the quadrature modulation machine 5, the spectrum 
outside a signal band is oppressed with the band-pass filter (BPF) 6 with constant center 
frequency. 

[0006]Then, in order to make it in agreement with the frequency of the radio frequency 
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channels which should transmit, upconverting is carried out by the up converter 7, in 
order to remove an image, the low pass filter 8 is passed, and it emanates to a radio 
transmission line from the antenna 9. 

[0007]In a receiving set, among the signals received with the antenna 1 1, the band-pass 
filter 12 removes ingredients other than a desired zone, and they are inputted into the 
latter orthogonal demodulators 13. The low pass filter 14 for removing the image 
produced in orthogonal demodulators is used for the latter part of the orthogonal 
demodulators 13. Conventionally, since it was an object for image removal, this low pass 
filter 14 did not have the characteristic made to amplify in a signal band. 
[0008]Next, it is changed into the signal of a frequency domain by the discrete Fourier 
transform device (DFT) 17 after the guard removal machine 16 removes the guard 
interval inserted at the transmitting side after being changed into the digital signal by A/D 
converter 15. Next, after getting over with the demapping machine 18 corresponding to 
mapping of the transmitting side, it has the composition that received data are outputted 
by the P/S converter 19. 
[0009] 

[Problem(s) to be Solved by the Invention]When carrying out wireless transfer of the 
signal of an OFDM transmission system, in a conventional method and device, a circuit 
complicated as mentioned above will be needed, and circuit structure will become large. 
However, in order to use the limited frequency effectively, it is desirable to fully oppress 
the spectral component outside a signal band by a simple method. 
[00 10] An object of this invention is to realize the sending set and receiving set using the 
OFDM transmission system and it which can use frequency effectively by fully 
oppressing the spectral component outside a signal band by a simple method. 
[0011] 

[Means for Solving the Problem] In order to solve this technical problem, in a field distant 
[ more than constant frequency width ] from center frequency in a signal band, this 
invention. It is considered as an orthogonal frequency division multiplex transmission 
system using signal transmission in which frequency spectrum shape was formed so that 
it might have the inclination which makes subcarrier electric power small gradually as it 
separates from said center frequency. 

[00 12] A sending set using such an orthogonal frequency division multiplex transmission 
system is constituted. 

[00 13] A receiving set using such an orthogonal frequency division multiplex 
transmission system is constituted. 

[00 14] A spectrum outside a signal band can be made small by a simple method by this, 

and it becomes possible to use frequency effectively. 

[0015] 

[Embodiment of the Invention] In the communication method using the orthogonal 
frequency division multiplex (OFDM) transmission system with which each subcarrier 
was modulated as for the invention of this invention according to claim 1, In the field 
distant [ more than constant frequency width ] from center frequency in the signal band. 
As it has the inclination which makes subcarrier electric power small gradually as it 
separates from said center frequency, it is an orthogonal frequency division multiplex 
transmission system using the signal transmission in which frequency spectrum shape 
was formed, and it has the operation that frequency can be effectively used by a simple 
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method. 

[0016]The invention according to claim 2 the subcarrier electric power of the field distant 
[ more than constant frequency width ] from center frequency in the signal band, It is a 
sending set using the orthogonal frequency division multiplex transmission system 
according to claim 1 having an electric power alteration means gradually made small as it 
separates from center frequency, and it has the operation that frequency can be effectively 
used with simple composition. 

[0017]While it enlarges gradually subcarrier electric power of the field distant [ more 
than constant frequency width ] from center frequency in the signal band as the invention 
according to claim 3 separates from center frequency, It is a receiving set using the 
orthogonal frequency division multiplex transmission system according to claim 1 having 
a zone selection amplifying means with the filtering function which removes the signal of 
the frequency domain outside said signal band, Without changing C/N (carrier power 
versus noise ratio) of each subcarrier, dynamic ranges, such as a discrete Fourier 
transform device following the latter part, can be made to improve, and it has the 
operation that frequency can be effectively used with simple composition. 
[0018]The invention according to claim 4 is the orthogonal frequency division multiplex 
transmission system according to claim 1 characterized by what signal transmission was 
formed for of the subcarrier selected according to importance, It has the operation that 
flexible transmission systems can be built with constituting a spectrum by the subcarrier 
according to importance. 

[0019]If signal transmission considers it as the orthogonal frequency division multiplex 
transmission system according to claim 4, wherein the subcarrier judged that importance 
is low is arranged and formed in the frequency spectrum field distant from center 
frequency like the invention according to claim 5 especially, Transmitting the signal with 
high importance near the center of the large signal band of subcarrier electric power, the 
signal with low importance has the operation that the transmission quality according to 
the importance of the signal is securable by transmitting at the end of the small signal 
band of subcarrier electric power. 

[0020]Signal transmission is the orthogonal frequency division multiplex transmission 
system according to claim 4 or 5, wherein transmission-line-frequency characteristic 
information is included, and the invention according to claim 6 follows change of a 
transmission line, and has the operation that transmission systems with high reliance 
reliability can be built. 

[0021]The importance examining means which the invention according to claim 7 inputs 
send data and contents information, judges the importance of each subcarrier using the 
orthogonal frequency division multiplex transmission system according to claim 4 or 5, 
and outputs importance information, It is the sending set according to claim 2 having an 
importance consideration S/P conversion method which inputs said send data and said 
importance information, chooses a subcarrier based on said importance information, and 
performs a serial / parallel (S/P) conversion, It has the operation that the sending set for 
building flexible transmission systems can be formed with constituting a spectrum by the 
subcarrier according to importance. 

[0022]The importance examining means which the invention according to claim 8 inputs 
send data and contents information, judges the importance of each subcarrier using the 
orthogonal frequency division multiplex transmission system according to claim 6, and 
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outputs importance information, It has an importance consideration S/P conversion 
method which inputs said send data, said importance information, and transmission-line- 
frequency characteristic information, and chooses a subcarrier based on said importance 
information and said transmission-line-frequency characteristic information, and 
performs a serial / parallel (S/P) conversion, Also in [ an electric power change machine 
is the sending set according to claim 2 changing subcarrier electric power based on said 
transmission-line-frequency characteristic information, and ] transmission line states, 
such as frequency selective fading, It has the operation that a reliable sending set can be 
formed rather than being able to follow frequency characteristic change of a transmission 
line. 

[0023]The invention according to claim 9 is provided with the numerical control 
oscillator (NCO) which inputs a timing signal and a subcarrier and outputs the subcarrier 
electric power of an in-phase component and a quadrature component according to said 
subcarrier by a subcarrier number, The electric power change machine which changes the 
power value of the subcarrier electric power of said in-phase component and a quadrature 
component, The 1st adding machine adding the power value of the in-phase component 
after change, and the 2nd adding machine adding the power value of the quadrature 
component after change, It is the sending set according to claim 2 having a quadrature 
modulation machine which inputs the output of said 1 st adding machine, and the output 
of said 2nd adding machine, and performs quadrature modulation, and it has the 
operation that the spectrum outside a signal band can be oppressed, satisfying the 
rectangular conditions between subcarriers correctly. 

[0024]The invention according to claim 10 a numerical control oscillator, The phase step 
generator which outputs a phase step value from which change of a phase turns into a 
loose and continuous change in time, It is the sending set according to claim 9 having an 
accumulator adding said phase step value, and has the operation that the spectrum outside 
a signal band can be oppressed with simple composition. 

[0025]The coefficient-of- variable-capacitance setting device in which the invention 
according to claim 1 1 generates a coefficient of variable capacitance based on a timing 
signal, It is the sending set according to claim 9 or 10 controlling said coefficient-of- 
variable-capacitance setting device so that it has a multiplier which multiplies the output 
of a numerical control oscillator by said coefficient of variable capacitance and change of 
amplitude amplifies or declines gently in time, It has the operation that the spectrum 
outside a signal band can be oppressed with simple composition. 
[0026]The invention according to claim 12 a numerical control oscillator, An address 
determination means to determine the address value corresponding to a subcarrier, It is 
the sending set according to any one of claims 9 to 1 1 having a memory measure which is 
shared with all the numerical control oscillators for a subcarrier number, and chooses and 
outputs a value based on said address value, By sharing the big memory measure of 
circuit structure, for example as shown in a look-up table, it has the operation that the 
miniaturization of a sending set can be attained. 

[0027]The invention according to claim 13 a numerical control oscillator, An address 
determination means to determine the address value corresponding to a subcarrier, An 
address coincidence detection means to be shared with all the numerical control 
oscillators for a subcarrier number, to judge whether there is nothing that inputted all the 
address values and was in agreement, and to output a decision value, The address shifting 
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means which carries out an initial-complement shift, outputs an address value when said 
decision value includes coincidence information, and outputs an address value as it is 
when there is no coincidence information, It is a sending set given in 1 1 from claim 9 
having a memory measure which chooses and outputs a value based on the address value 
from said address shifting means, For example, it is sharing, while a memory measure as 
shown in a look-up table can be used efficiently, it has the operation that peak powers are 
reducible. 

[0028]ROM where the invention according to claim 14 saved the output value by which 
the memory measure was matched with the input, It is the sending set according to claim 
12 or 13 having a control means which extracts and carries out the parallel output of the 
value which inputs all the address values and corresponds from said ROM based on each, 
respectively, For example, it is sharing, ROM as shown in a look-up table can be used 
efficiently, and it has the operation that an easy circuit design becomes possible. 
[0029]Hereafter, an embodiment of the invention is described using drawing 17 from 
drawing 1 . 

[0030] (Embodiment 1) Drawing 1 is a block diagram showing the composition of the 
sending set by this embodiment. In drawing 1 , as for a guard aedeagus and 5, a mapping 
machine and 3 are [ LPF and 9 ] transmission antennas a quadrature modulation machine 
and 8 an ID FT machine and 4 a S/P converter and 2, and, as for 1, these perform the same 
operation as that for which the same numerals were attached with the sending set shown 
in drawing 18 explained by the Prior art. 

[0031]The sending set of drawing 1 arranges the electric power change machine 10 
which is a means which makes subcarrier electric power in the direction of an end 
smaller than near the center of a signal band in the latter part of the mapping machine 2 in 
the conventional sending set of drawing 18 . 

[0032] Operation of the sending set of drawing 1 inputs the digital data inputted into the 
S/P converter 1, carries out serial/parallel conversion, performs signal point arrangement 
for abnormal conditions with the mapping machine 2, and makes subcarrier electric 
power in the direction of an end smaller than near the center of a signal band with the 
electric power change machine 10. And carry out inverse Fourier transform of the parallel 
signal with the IDFT machine 3, output a complex signal, and by the guard aedeagus 4. 
After copying a back portion to the head of a symbol among the complex signal symbols 
after inverse discrete Fourier transform, carry out quadrature modulation of the complex 
signal with which the guard interval was inserted with the quadrature modulation 
machine 5, and the image produced by quadrature modulation in LPF8 is removed, 
Electromagnetic waves are emitted to a radio transmission line as a sending signal from 
the transmission antenna 9. 

[0033]Explanation of concrete operation of the electric power change machine 2 is shown 
below. The schematic diagram in which drawin g 2 shows the frequency spectrum of the 
input signal to the electric power change machine 2, and drawing 3 are the schematic 
diagrams showing the frequency spectrum of the output signal from an electric power 
change machine. Here, N shows a subcarrier number and fs shows the subcarrier 
frequency interval. 

[0034]Although the input signal has a spectrum of a uniform level in the signal band like 
drawin g 2 , it outputs the signal which made small electric power of the signal of the end 
part of a signal band which affects frequency spectrum out of band greatly like drawing 3 
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at the time of an output. 

[0035]As an example of the concrete composition of the electric power change machine 
2, it has the correlation table of an output to an input, and the power can be converted by 
making it operate so that the signal according to the level of the input signal may be 
chosen and outputted, for example. 

[0036]Since the level of frequency spectrum out of band can be pressed down by having 
a means to change such electric power, frequency effective use is realizable in simple. 
[0037]An electric power change machine in the parallel signal which the signal by which 
quadrature modulation was carried out inputs into the inverse discrete Fourier transform 
machine beforehand as the subcarrier electric power in the direction of an end is small 
rather than near the center of a zone, Since it is a means to change the electric power of 
what influences the electric power of the signal after quadrature modulation, it is also 
possible to give this function to the mapping machine 2 of the preceding paragraph. 
[0038](Embodiment 2) Drawing 4 is a block diagram showing the composition of the 
receiving set by this embodiment, and receives the signal transmitted with the sending set 
of (Embodiment 1). In drawing 4, 11a receiving antenna and 12 a band-pass filter and 13 
Orthogonal demodulators, As for a guard removal machine and 17, 15 is [ a demapping 
machine and 19 ] P/S converters the discrete Fourier transform (DFT) machine and 18 an 
A/D converter and 16, and these perform the same operation as that for which the same 
numerals were attached with the receiving set shown in drawing 18 explained by the 
Prior art. 

[0039]In the latter part of the orthogonal demodulators 13 in the conventional receiving 
set of drawing 18 , the receiving set of drawing 4 arranges the zone selection amplifier 
100 which is a means which makes subcarrier electric power in the direction of an end 
larger than near the center of a signal band at the same time it gives the characteristic of a 
low pass filter to image removal. 

[0040] Operation of the receiving set of drawing 4 r eceives the electromagnetic waves on 
a radio transmission line with the receiving antenna 11, Carry out orthogonal 
demodulation of the high frequency signal by the orthogonal demodulators 13, the band- 
pass filter 12 removes a desired ingredient out of band, change into a low-pass signal, and 
with the zone selection amplifier 100. Are in the direction of the end of a signal band and 
the frequency component of the subcarrier transmitted with small electric power is 
amplified at the same time it removes an image component, Being near the center of a 
signal band, the frequency component of the subcarrier transmitted with large electric 
power passes the filter which has a frequency characteristic which is not made to amplify. 
[0041]And an analog signal is changed into a digital signal with A/D converter 15, The 
guard interval inserted in the transmitting side with the guard removal machine 16 is 
removed, It changes into received data by the DFT machine's 17 performing discrete 
Fourier transform from an in-phase signal and a rectangular signal, and the demapping 
machine's 18 performing demapping corresponding to mapping of the transmitting side, 
and changing a parallel signal into a serial signal with the P/S converter 19. 
[0042]Explanation of concrete operation of the zone selection amplifier 100 is shown 
below. The schematic diagram showing the characteristic of the low pass filter for image 
removal of the former [ drawing 5 1 and drawing 6 are the schematic diagrams showing 
the characteristic of the zone selection amplifier 100 used by this embodiment. Here, N 
shows a subcarrier number and fs shows the subcarrier frequency interval. 
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[0043]Since the signal transmitted from the conventional sending set has spectral shape 
like drawing 2. in the low pass filter of the conventional receiving set, as shown in 
drawing 5 , the electric power outside a signal band is only prevented, and a portion out of 
band has spectral characteristics with a certain amount of inclination like drawing 5 
actually. However, since the signal which has frequency spectrum shape like drawing 3 at 
the transmitting side is transmitted in this embodiment, Like drawing 6 , are in the 
direction of the end of a signal band and the frequency component of the subcarrier 
transmitted with small electric power is amplified, It is passing the signal which it is near 
the center of a signal band, and the frequency component of the subcarrier transmitted 
with large electric power arranges the zone selection amplifier 100 with the filter which 
has a frequency characteristic which is not amplified, and has a spectrum like drawing 3 , 
The signal of a uniform level can be acquired within a zone. 
[0044]It becomes possible to decrease the operation error produced by fixed-point 
arithmetic, without being able to improve the dynamic range of A/D converter 15 
arranged in the latter part by providing a means to have such a function, or the discrete 
Fourier transform device 17, and changing C/N of each subcarrier. 
[0045] (Embodiment 3) Drawing 7 is a block diagram showing a part of input stage of the 
sending set by this embodiment. In -Jniwin g 7, the importance investigation machine with 
which 20 investigates the importance of input data, and 21 are importance consideration 
S/P converters which operate based on the result of the importance investigation machine 

20, and it is inserted in the preceding paragraph of the mapping machine 2. The 
composition after the mapping machine 2 is the same as that of drawing 1 . 

[0046] Operation of the input stage of the sending set shown in drawing 7 inputs input 
data and contents into the importance investigation machine 20, investigates importance, 
and is the importance consideration S/P converter 21, The signal band of the subcarrier 
transmitted according to the level of importance is chosen, the signal with high 
importance is transmitted near the center of the large signal band of subcarrier electric 
power, and the signal with low importance forms the frequency spectrum of a sending 
signal so that it may transmit at the end of the small signal band of subcarrier electric 
power. 

[0047] Drawing 8 is a schematic diagram showing the relation of the frequency spectrum 
and signal importance by S/P conversion with the importance consideration S/P converter 

21. Thus, the frequency spectrum of a sending signal is formed so that the signal with 
high importance may be transmitted near the center of the large signal band of subcarrier 
electric power and the signal with low importance may be transmitted at the end of the 
small signal band of subcarrier electric power. 

[0048]In a receiver, it becomes possible to output the usual received-data series by 
performing P/S conversion corresponding to the importance consideration S/P conversion 
defined at the transmitting side. This importance consideration S/P conversion method 
can define the information on importance by the transmitting side and a receiver 
beforehand, or can transmit the information on a S/P converting method from the 
transmitting side to a receiver, and can also change the information on the importance of 
an importance consideration S/P conversion method if needed. 

[0049]When performing FEC (Forward Error Correct) for correcting a transmission error 
here, it is also possible to perform FEC independently at given importance, and it is also 
possible to perform FEC in consideration of the signal series after importance 
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consideration S/P conversion. 

[0050] (Embodiment 4) Drawing 9 is a block diagram showing the composition of the 
transmitter by this embodiment. In drawing 9, as for 101, a receiving set and 103 are 
sending sets a transmitter and 102, and other numerals are the same as that of what was 
used by drawing 8 from drawing 1 . In this embodiment, transmit the frequency 
characteristic of the transmission line acquired by DFT17 of the receiving set 102 to the 
transmitting side, and on a basis this transmission-line-frequency characteristic in a 
sending set. The electric power of each subcarrier is changed in the electric power change 
machine 10, and it constitutes so that the subcarrier which transmits according to the 
importance of a signal can be chosen, and the S/P conversion method of the importance 
consideration S/P converter 21 can be changed. 

[0051]By having such composition, by frequency selective fading etc., among the 
received signals, for example when the electric power of a certain subcarrier is small, In 
the electric power change machine 10, enlarge electric power of the subcarrier, and. The 
signal with high importance can form the signal according to the importance of the signal 
while it can be changed with the importance consideration S/P converter 21 and can make 
a subcarrier a suitable size so that it may transmit by another subcarrier. 
[0052]By this embodiment, the more reliable transmission systems which can follow 
change of a transmission line can be built by forming the sending set and receiving set of 
the above composition. 

[0053] (Embodiment 5) DrawingJ L 0„is a block diagram showing the composition of the 
sending set by this embodiment. In drawing 10 , a sending set, The electric power change 
machine 10 which changes the output power of the numerical control oscillators 22 
(NCO:Numerically Controlled Oscillator) for a subcarrier number, these inphases, and a 
quadrature component, and the in-phase component of this output. It has adding machine 
23' adding a part for the adding machine 23 and an orthogonality to add, and the symbol 
timing generator 24. About other numerals, it is the same as that of what was used by 
drawing 9 from drawing 1 . 

r00541 Drawing 1 1 i s a block diagram showing the composition of the numerical control 
oscillator 22 of the sending set of drawing 10 . The numerical control oscillator 22 sets up 
an initial phase by the initial phase setting device 28 based on the output signal of the 
mapping machine 2 for every symbol timing from the symbol timing generator 24. The 
fixed phase value deltaphi25 based on the frequency of each subcarrier is delayed with 
the delay device 27, and the accumulator 26 accumulates it. 

[0055]And in the omission machine 29, accumulated is omitted according to the address 
length of ROM30 following the latter part after the initial phase set up by the initial phase 
setting device 28, and a means to add an accumulator value. The value of ROM which 
makes an address this omitted accumulated is read as amplitude value. Here, the inphase 
and the quadrature component are memorized by ROM and both ingredients are 
outputted. When there is change of amplitude like a quadrature amplitude modulation 
(QAM) method, with the amplitude change machine 31 in the latter part of ROM30, 
amplitude is changed and it corresponds. 

[0056]If the initial phase 28 based on the output signal of the mapping machine 2 is set 
up for every symbol timing here, since a steep change of a phase arises, the spectrum 
outside a signal band will become large. Then, it does not change into an instant to the 
initial phase based on the output of the mapping machine 2, but is made to change to it 
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gradually in the initial phase setting device 28. Change of amplitude is similarly changed 
gradually with the amplitude change machine 31. These initial phase setting device 28 
and the amplitude change machine 31 operate with the signal from the symbol timing 
generator 24 synchronizing with symbol timing. 

[0057]Thus, when change of a phase or amplitude becomes loose, spectrum out of band 
can be made small. Since the numerical control oscillator is used, the rectangular 
conditions between subcarriers are also easily and correctly satisfying. 
[0058](Embodiment 6) Drawing 12 is a block diagram showing the composition of the 
numerical control oscillator of the sending set by this embodiment. In drawing 12 , the 
numerical control oscillator 33 is constituted using the phase step machine 32, the 
accumulator 26, the delay device 27, the omission machine 29, ROM30, and the 
amplitude change machine 31, and inputs the signal from the mapping machine 2 and the 
symbol timing generator 24. 

[0059]The phase step machine 32 of numerical control oscillator 33 inside changes phase 
step deltaphi (t) gradually in order to ease the steep change of an initial phase based on 
the mapping machine 2 according to the timing from the symbol timing generator 24. 
[0060]That is, in order to ease the steep phase change for every symbol timing, the value 
of the accumulator 26 is changed gradually. Therefore, it is made to change to change of 
the initial phase instead of constant value gradually with phase step deltaphi (t) in the 
phase step machine 32. This change is performed based on the signal from the symbol 
timing generator 24. 

[0061]Thus, a steep phase change can be eased by changing the value of the accumulator 
26, and it becomes possible to make spectrum out of band small. 

[0062] (Embodiment 7) Drawin g 13 is a block diagram showing some sending sets of the 
numerical control oscillator circumference by this embodiment. It is characterized by 
having the coefficient-of- variable-capacitance setting device 35, and the effect of this 
invention is presented with being constituted with the symbol timing generator 24, the 
numerical control oscillator (NCO) 22, the mapping machine 2, and the multiplier 34. 
[0063]The coefficient-of-variable-capacitance setting device 35 is controlled to make the 
value of the coefficient of variable capacitance by which the complex signal from 
NC022 is multiplied increase gradually as a means to provide the lamp section usually 
used, in order to ease the phase discontinuity between symbols (or reduction). 
[0064]The timing to which the value of a coefficient of variable capacitance is changed 
gradually is synchronized with the signal from the symbol timing generator 24. And a 
means to make the value of a coefficient of variable capacitance increase gradually at the 
head of the symbol section, and to decrease the value of a coefficient of variable 
capacitance gradually in the end of the symbol section is used. 

[0065]With such simple composition, it becomes possible to make spectrum out of band 
small. 

[0066] (Embodiment 8) Drawing 14 is a block diagram showing the outline composition 
of the numerical control oscillator of the sending set by this embodiment. In drawdng 14 , 
an amplitude change machine and 35 (35, 35, — ) are an address determination part and 
share ROM whose 36 is a memory measure, and 31 (31, 31, — ) corresponds to the 
numerical control oscillator of drawing 11 or drawing 12 . 

[0067] Drawin g 15 is a block diagram showing an example of the concrete composition of 
the address determination part 35 in drawing 14 , respectively, and each numerals are the 
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same as that of what was used by drawing 1 1 or drawing 12 . 

[0068]Share ROM36 outputs the value corresponding to the address determined by the 
address determination part 35. The time sharing of the timing which inputs an address 
into share ROM36 is carried out, and it is kept from colliding between each NCO. 
[0069]Since big ROM of circuit structure is sharable by having such composition 
between each NCO, reduction of circuit structure can be aimed at. 
[0070] (Embodiment 9) Drawing 16 is a block diagram showing the outline composition 
of the numerical control oscillator of the sending set by this embodiment. In drawing 16 , 
the memory measure for which an amplitude change machine and 35 (35, 35, — ) have an 
address determination part, 37 has an input bus, and 38 has share ROM and a control 
device, and 39 are output buses, and 31 (31, 31, — ) corresponds to the numerical control 
oscillator of drawing 11 or drawing 12 . 

[0071]The memory measure 38 outputs the value corresponding to the address value 
from the input bus 37 to the output bus 39. Specifically to the input bus 37, they are each 
address determination parts 35, 35, and 35. — The address value by which time sharing 
was carried out in between is inputted, A control device inputs a signal bunch from the 
input bus 37, a correspondence value is extracted from share ROM, it has composition 
which carries out parallel processing and is outputted to the output bus 39, and the 
address is kept from colliding. 

[0072]Share ROM which is the look-up table currently shared between having such 
composition can be used efficiently, and an easy circuit design becomes possible. 
[0073] (Embodiment 10) Drawing 17 is a block diagram showing the outline composition 
of the numerical control oscillator of the sending set by this embodiment. In drawing 17 , 
31 (31,31, — ), as for an amplitude change machine and 35 (35, 35, -), share ROM and 
40 are address shift machines, and an address coincidence detector and 41 correspond to 
the numerical control oscillator of dj ins i 1 or darning i2 an address determination 
part and 36. 

[0074]According to this embodiment, each address value determined by the address 
determination part 35 is compared in the address coincidence detector 41, and when in 
agreement, in the address shift machine 41, only constant value shifts an address value 
for congruous addresses in accordance with a certain random rule. 
[0075]Thus, by adjusting an address, share ROM36 can be used efficiently. Since the 
same address value is not simultaneously inputted into share ROM36 by the address 
coincidence detector 40 and the address shift machine 41, ROM becomes possible [ 
outputting the value corresponding to the inputted address value simultaneously ] with 
them. 

[0076]Although drawing 17 shows the case where share ROM36 is used, it is possible to 
carry out similarly, even when using the memory measure shown by (Embodiment 9). 
[0077] 

[Effect of the Invention]As mentioned above, according to this invention, in the sending 
set and receiving set by an OFDM transmission system, it becomes possible to make the 
spectrum outside a signal band small by a simple method, and the advantageous effect 
that it can use effectively [ frequency ] is acquired. 
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TECHNICAL FIELD 



[Field of the Invention]This invention relates to the sending set and receiving set using 
the orthogonal frequency division multiplex (OFDM) transmission system and it by 
which each subcarrier was modulated which are used for radio. 



PRIOR ART 

[Description of the Prior Art]When carrying out wireless transfer of the OFDM signal 
conventionally, the spectrum outside a signal band needed to be oppressed enough and it 
was made to oppress with the band-pass filter used in a high frequency circuit etc. so that 
it may not have an adverse effect on the channel of the adjoining radio frequency. Since it 
is difficult to make center frequency variable when using a band-pass filter, in order to 
transmit by desired radio frequency channels, After carrying out upconverting of the 
band-pass filter output, image frequency needed to be further oppressed with a low pass 
filter or a high pass filter, and it had the fault that circuit structure was large. 
[0003]The feature of an OFDM signal is used, the subcarrier of the end of a signal band 
is making access speed later than the subcarrier near a center, and how to oppress the 
spectrum outside a signal band is also known. However, when the method which changes 
the access speed of this subcarrier generates guard time, it is impossible to use the 
insertion method of guard time which is performed with the usual OFDM system. 
Namely, although the method of copying a back portion to the head of a symbol among 
the symbols after inverse discrete Fourier transform is used, the usual guard time 
insertion method, In the case of the method which changes the access speed of a 
subcarrier, about the subcarrier with slow access speed, inverse discrete Fourier 
transform is carried out independently, additional processing in which it adds to the guard 
time generated only by the subcarrier with early access speed will be needed, and circuit 
structure will become large. 

[0004]Below, the conventional sending set and a receiving set are explained briefly. 
[0005]The structure of conventional OFDM transceiving equipment is shown in drawing 
18. In a sending set, after changing into parallel data the serial data which should be 
transmitted with the S/P converter 1, mapping for line type modulation is given with the 
mapping machine 2. The inverse discrete Fourier transform machine (IDFT) 3 following 
the latter part carries out inverse discrete Fourier transform, and the portion behind a 
symbol is copied to the head of a symbol in the guard aedeagus 4. Then, after quadrature 
modulation is carried out with the quadrature modulation machine 5, the spectrum 
outside a signal band is oppressed with the band-pass filter (BPF) 6 with constant center 
frequency. 

[0006]Then, in order to make it in agreement with the frequency of the radio frequency 
channels which should transmit, upconverting is carried out by the up converter 7, in 
order to remove an image, the low pass filter 8 is passed, and it emanates to a radio 
transmission line from the antenna 9. 

[0007]In a receiving set, among the signals received with the antenna 1 1, the band-pass 
filter 12 removes ingredients other than a desired zone, and they are inputted into the 
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latter orthogonal demodulators 13. The low pass filter 14 for removing the image 
produced in orthogonal demodulators is used for the latter part of the orthogonal 
demodulators 13. Conventionally, since it was an object for image removal, this low pass 
filter 14 did not have the characteristic made to amplify in a signal band. 
[0008]Next, it is changed into the signal of a frequency domain by the discrete Fourier 
transform device (DFT) 17 after the guard removal machine 16 removes the guard 
interval inserted at the transmitting side after being changed into the digital signal by A/D 
converter 15. Next, after getting over with the demapping machine 18 corresponding to 
mapping of the transmitting side, it has the composition that received data are outputted 
by the P/S converter 19. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, according to this invention, in the sending 
set and receiving set by an OFDM transmission system, it becomes possible to make the 
spectrum outside a signal band small by a simple method, and the advantageous effect 
that it can use effectively [ frequency ] is acquired. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]When carrying out wireless transfer of the 
signal of an OFDM transmission system, in a conventional method and device, a circuit 
complicated as mentioned above will be needed, and circuit structure will become large. 
However, in order to use the limited frequency effectively, it is desirable to fully oppress 
the spectral component outside a signal band by a simple method. 
[00 10] An object of this invention is to realize the sending set and receiving set using the 
OFDM transmission system and it which can use frequency effectively by fully 
oppressing the spectral component outside a signal band by a simple method. 



MEANS 

[Means for Solving the Problem]In order to solve this technical problem, in a field distant 
[ more than constant frequency width ] from center frequency in a signal band, this 
invention. It is considered as an orthogonal frequency division multiplex transmission 
system using signal transmission in which frequency spectrum shape was formed so that 
it might have the inclination which makes subcarrier electric power small gradually as it 
separates from said center frequency. 

[00 12] A sending set using such an orthogonal frequency division multiplex transmission 
system is constituted. 

[00 13] A receiving set using such an orthogonal frequency division multiplex 
transmission system is constituted. 

[00 14] A spectrum outside a signal band can be made small by a simple method by this, 
and it becomes possible to use frequency effectively. 
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[0015] 

[Embodiment of the Invention]In the communication method using the orthogonal 
frequency division multiplex (OFDM) transmission system with which each subcarrier 
was modulated as for the invention of this invention according to claim 1, In the field 
distant [ more than constant frequency width ] from center frequency in the signal band. 
As it has the inclination which makes subcarrier electric power small gradually as it 
separates from said center frequency, it is an orthogonal frequency division multiplex 
transmission system using the signal transmission in which frequency spectrum shape 
was formed, and it has the operation that frequency can be effectively used by a simple 
method. 

[0016]The invention according to claim 2 the subcarrier electric power of the field distant 
[ more than constant frequency width ] from center frequency in the signal band, It is a 
sending set using the orthogonal frequency division multiplex transmission system 
according to claim 1 having an electric power alteration means gradually made small as it 
separates from center frequency, and it has the operation that frequency can be effectively 
used with simple composition. 

[0017]While it enlarges gradually subcarrier electric power of the field distant [ more 
than constant frequency width ] from center frequency in the signal band as the invention 
according to claim 3 separates from center frequency, It is a receiving set using the 
orthogonal frequency division multiplex transmission system according to claim 1 having 
a zone selection amplifying means with the filtering function which removes the signal of 
the frequency domain outside said signal band, Without changing C/N (carrier power 
versus noise ratio) of each subcarrier, dynamic ranges, such as a discrete Fourier 
transform device following the latter part, can be made to improve, and it has the 
operation that frequency can be effectively used with simple composition. 
[0018]The invention according to claim 4 is the orthogonal frequency division multiplex 
transmission system according to claim 1 characterized by what signal transmission was 
formed for of the subcarrier selected according to importance, It has the operation that 
flexible transmission systems can be built with constituting a spectrum by the subcarrier 
according to importance. 

[0019]If signal transmission considers it as the orthogonal frequency division multiplex 
transmission system according to claim 4, wherein the subcarrier judged that importance 
is low is arranged and formed in the frequency spectrum field distant from center 
frequency like the invention according to claim 5 especially, Transmitting the signal with 
high importance near the center of the large signal band of subcarrier electric power, the 
signal with low importance has the operation that the transmission quality according to 
the importance of the signal is securable by transmitting at the end of the small signal 
band of subcarrier electric power. 

[0020]Signal transmission is the orthogonal frequency division multiplex transmission 
system according to claim 4 or 5, wherein transmission-line-frequency characteristic 
information is included, and the invention according to claim 6 follows change of a 
transmission line, and has the operation that transmission systems with high reliance 
reliability can be built. 

[0021]The importance examining means which the invention according to claim 7 inputs 
send data and contents information, judges the importance of each subcarrier using the 
orthogonal frequency division multiplex transmission system according to claim 4 or 5, 



16 



Machine translation of JP2000269918 



JATM 



and outputs importance information, It is the sending set according to claim 2 having an 
importance consideration S/P conversion method which inputs said send data and said 
importance information, chooses a subcarrier based on said importance information, and 
performs a serial / parallel (S/P) conversion, It has the operation that the sending set for 
building flexible transmission systems can be formed with constituting a spectrum by the 
subcarrier according to importance. 

[0022]The importance examining means which the invention according to claim 8 inputs 
send data and contents information, judges the importance of each subcarrier using the 
orthogonal frequency division multiplex transmission system according to claim 6, and 
outputs importance information, It has an importance consideration S/P conversion 
method which inputs said send data, said importance information, and transmission-line- 
frequency characteristic information, and chooses a subcarrier based on said importance 
information and said transmission-line -frequency characteristic information, and 
performs a serial / parallel (S/P) conversion, Also in [ an electric power change machine 
is the sending set according to claim 2 changing subcarrier electric power based on said 
transmission-line-frequency characteristic information, and ] transmission line states, 
such as frequency selective fading, It has the operation that a reliable sending set can be 
formed rather than being able to follow frequency characteristic change of a transmission 
line. 

[0023]The invention according to claim 9 is provided with the numerical control 
oscillator (NCO) which inputs a timing signal and a subcarrier and outputs the subcarrier 
electric power of an in-phase component and a quadrature component according to said 
subcarrier by a subcarrier number, The electric power change machine which changes the 
power value of the subcarrier electric power of said in-phase component and a quadrature 
component, The 1st adding machine adding the power value of the in-phase component 
after change, and the 2nd adding machine adding the power value of the quadrature 
component after change, It is the sending set according to claim 2 having a quadrature 
modulation machine which inputs the output of said 1 st adding machine, and the output 
of said 2nd adding machine, and performs quadrature modulation, and it has the 
operation that the spectrum outside a signal band can be oppressed, satisfying the 
rectangular conditions between subcarriers correctly. 

[0024]The invention according to claim 10 a numerical control oscillator, The phase step 
generator which outputs a phase step value from which change of a phase turns into a 
loose and continuous change in time, It is the sending set according to claim 9 having an 
accumulator adding said phase step value, and has the operation that the spectrum outside 
a signal band can be oppressed with simple composition. 

[0025]The coefficient-of-variable-capacitance setting device in which the invention 
according to claim 1 1 generates a coefficient of variable capacitance based on a timing 
signal, It is the sending set according to claim 9 or 10 controlling said coefficient-of- 
variable-capacitance setting device so that it has a multiplier which multiplies the output 
of a numerical control oscillator by said coefficient of variable capacitance and change of 
amplitude amplifies or declines gently in time, It has the operation that the spectrum 
outside a signal band can be oppressed with simple composition. 
[0026]The invention according to claim 12 a numerical control oscillator, An address 
determination means to determine the address value corresponding to a subcarrier, It is 
the sending set according to any one of claims 9 to 1 1 having a memory measure which is 
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shared with all the numerical control oscillators for a subcarrier number, and chooses and 
outputs a value based on said address value, By sharing the big memory measure of 
circuit structure, for example as shown in a look-up table, it has the operation that the 
miniaturization of a sending set can be attained. 

[0027]The invention according to claim 13 a numerical control oscillator, An address 
determination means to determine the address value corresponding to a subcarrier, An 
address coincidence detection means to be shared with all the numerical control 
oscillators for a subcarrier number, to judge whether there is nothing that inputted all the 
address values and was in agreement, and to output a decision value, The address shifting 
means which carries out an initial-complement shift, outputs an address value when said 
decision value includes coincidence information, and outputs an address value as it is 
when there is no coincidence information, It is a sending set given in 1 1 from claim 9 
having a memory measure which chooses and outputs a value based on the address value 
from said address shifting means, For example, it is sharing, while a memory measure as 
shown in a look-up table can be used efficiently, it has the operation that peak powers are 
reducible. 

[0028]ROM where the invention according to claim 14 saved the output value by which 
the memory measure was matched with the input, It is the sending set according to claim 
12 or 13 having a control means which extracts and carries out the parallel output of the 
value which inputs all the address values and corresponds from said ROM based on each, 
respectively, For example, it is sharing, ROM as shown in a look-up table can be used 
efficiently, and it has the operation that an easy circuit design becomes possible. 
[0029]Hereafter, an embodiment of the invention is described using drawing 17 from 
drawing 1 . 

[0030] (Embodiment 1) Drawing 1 is a block diagram showing the composition of the 
sending set by this embodiment. In drawing 1, as for a guard aedeagus and 5, a mapping 
machine and 3 are [ LPF and 9 ] transmission antennas a quadrature modulation machine 
and 8 an IDFT machine and 4 a S/P converter and 2, and, as for 1, these perform the same 
operation as that for which the same numerals were attached with the sending set shown 
in drawing 18 explained by the Prior art. 

[0031]The sending set of drawing 1 arranges the electric power change machine 10 
which is a means which makes subcarrier electric power in the direction of an end 
smaller than near the center of a signal band in the latter part of the mapping machine 2 in 
the conventional sending set of drawing 18 . 

[0032] Operation of the sending set of drawing 1 inputs the digital data inputted into the 
S/P converter 1, carries out serial/parallel conversion, performs signal point arrangement 
for abnormal conditions with the mapping machine 2, and makes subcarrier electric 
power in the direction of an end smaller than near the center of a signal band with the 
electric power change machine 10. And carry out inverse Fourier transform of the parallel 
signal with the IDFT machine 3, output a complex signal, and by the guard aedeagus 4. 
After copying a back portion to the head of a symbol among the complex signal symbols 
after inverse discrete Fourier transform, carry out quadrature modulation of the complex 
signal with which the guard interval was inserted with the quadrature modulation 
machine 5, and the image produced by quadrature modulation in LPF8 is removed, 
Electromagnetic waves are emitted to a radio transmission line as a sending signal from 
the transmission antenna 9. 
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[0033]Explanation of concrete operation of the electric power change machine 2 is shown 
below. The schematic diagram in which drawing 2 shows the frequency spectrum of the 
input signal to the electric power change machine 2, and drawing 3 are the schematic 
diagrams showing the frequency spectrum of the output signal from an electric power 
change machine. Here, N shows a subcarrier number and fs shows the subcarrier 
frequency interval. 

[0034]Although the input signal has a spectrum of a uniform level in the signal band like 
drawing 2 , it outputs the signal which made small electric power of the signal of the end 
part of a signal band which affects frequency spectrum out of band greatly like drawing 3 
at the time of an output. 

[0035]As an example of the concrete composition of the electric power change machine 
2, it has the correlation table of an output to an input, and the power can be converted by 
making it operate so that the signal according to the level of the input signal may be 
chosen and outputted, for example. 

[0036]Since the level of frequency spectrum out of band can be pressed down by having 
a means to change such electric power, frequency effective use is realizable in simple. 
[0037]An electric power change machine in the parallel signal which the signal by which 
quadrature modulation was carried out inputs into the inverse discrete Fourier transform 
machine beforehand as the subcarrier electric power in the direction of an end is small 
rather than near the center of a zone, Since it is a means to change the electric power of 
what influences the electric power of the signal after quadrature modulation, it is also 
possible to give this function to the mapping machine 2 of the preceding paragraph. 
[0038](Embodiment 2) Drawing 4 is a block diagram showing the composition of the 
receiving set by this embodiment, and receives the signal transmitted with the sending set 
of (Embodiment 1). In drawing 4 , 1 1 a receiving antenna and 12 a band-pass filter and 13 
Orthogonal demodulators, As for a guard removal machine and 17, 15 is [ a demapping 
machine and 19 ] P/S converters the discrete Fourier transform (DFT) machine and 18 an 
A/D converter and 16, and these perform the same operation as that for which the same 
numerals were attached with the receiving set show n in uj.:ro U\» \ X explained by the 
Prior art. 

[0039]In the latter part of the orthogonal demodulators 13 in the conventional receiving 
set of drawing 18 , the receiving set of drawing 4 arranges the zone selection amplifier 
100 which is a means which makes subcarrier electric power in the direction of an end 
larger than near the center of a signal band at the same time it gives the characteristic of a 
low pass filter to image removal. 

[0040] Operation of the receiving set of drawing 4 r eceives the electromagnetic waves on 
a radio transmission line with the receiving antenna 1 1, Carry out orthogonal 
demodulation of the high frequency signal by the orthogonal demodulators 13, the band- 
pass filter 12 removes a desired ingredient out of band, change into a low-pass signal, and 
with the zone selection amplifier 100. Are in the direction of the end of a signal band and 
the frequency component of the subcarrier transmitted with small electric power is 
amplified at the same time it removes an image component, Being near the center of a 
signal band, the frequency component of the subcarrier transmitted with large electric 
power passes the filter which has a frequency characteristic which is not made to amplify. 
[0041]And an analog signal is changed into a digital signal with A/D converter 15, The 
guard interval inserted in the transmitting side with the guard removal machine 16 is 
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removed, It changes into received data by the DFT machine's 17 performing discrete 
Fourier transform from an in-phase signal and a rectangular signal, and the demapping 
machine's 18 performing demapping corresponding to mapping of the transmitting side, 
and changing a parallel signal into a serial signal with the P/S converter 19. 
[0042]Explanation of concrete operation of the zone selection amplifier 100 is shown 
below. The schematic diagram showing the characteristic of the low pass filter for image 
removal of the former [ drawing 5 1 and drawing 6 are the schematic diagrams showing 
the characteristic of the zone selection amplifier 100 used by this embodiment. Here, N 
shows a subcarrier number and fs shows the subcarrier frequency interval. 
[0043]Since the signal transmitted from the conventional sending set has spectral shape 
like drawing 2 , in the low pass filter of the conventional receiving set, as shown in 
drawing 5 , the electric power outside a signal band is only prevented, and a portion out of 
band has spectral characteristics with a certain amount of inclination like drawing 5 
actually. However, since the signal which has frequency spectrum shape like drawing 3 at 
the transmitting side is transmitted in this embodiment, Like drawing 6 , are in the 
direction of the end of a signal band and the frequency component of the subcarrier 
transmitted with small electric power is amplified, It is passing the signal which it is near 
the center of a signal band, and the frequency component of the subcarrier transmitted 
with large electric power arranges the zone selection amplifier 100 with the filter which 
has a frequency characteristic which is not amplified, and has a spectrum like drawing 3 , 
The signal of a uniform level can be acquired within a zone. 
[0044]It becomes possible to decrease the operation error produced by fixed-point 
arithmetic, without being able to improve the dynamic range of A/D converter 15 
arranged in the latter part by providing a means to have such a function, or the discrete 
Fourier transform device 17, and changing C/N of each subcarrier. 
[0045] (Embodiment 3) Drawing 7 is a block diagram showing a part of input stage of the 
sending set by this embodiment. In drawing 7 , the importance investigation machine with 
which 20 investigates the importance of input data, and 21 are importance consideration 
S/P converters which operate based on the result of the importance investigation machine 

20, and it is inserted in the preceding paragraph of the mapping machine 2. The 
composition after the mapping machine 2 is the same as that of drawing 1 . 

[0046] Operation of the input stage of the sending set shown in drawing 7 inputs input 
data and contents into the importance investigation machine 20, investigates importance, 
and is the importance consideration S/P converter 21, The signal band of the subcarrier 
transmitted according to the level of importance is chosen, the signal with high 
importance is transmitted near the center of the large signal band of subcarrier electric 
power, and the signal with low importance forms the frequency spectrum of a sending 
signal so that it may transmit at the end of the small signal band of subcarrier electric 
power. 

[0047] Drawing 8 is a schematic diagram showing the relation of the frequency spectrum 
and signal importance by S/P conversion with the importance consideration S/P converter 

21. Thus, the frequency spectrum of a sending signal is formed so that the signal with 
high importance may be transmitted near the center of the large signal band of subcarrier 
electric power and the signal with low importance may be transmitted at the end of the 
small signal band of subcarrier electric power. 

[0048]In a receiver, it becomes possible to output the usual received-data series by 



20 



Machine translation of JP2000269918 



JATM 



performing P/S conversion corresponding to the importance consideration S/P conversion 
defined at the transmitting side. This importance consideration S/P conversion method 
can define the information on importance by the transmitting side and a receiver 
beforehand, or can transmit the information on a S/P converting method from the 
transmitting side to a receiver, and can also change the information on the importance of 
an importance consideration S/P conversion method if needed. 

[0049]When performing FEC (Forward Error Correct) for correcting a transmission error 
here, it is also possible to perform FEC independently at given importance, and it is also 
possible to perform FEC in consideration of the signal series after importance 
consideration S/P conversion. 

[0050] (Embodiment 4) Drawing 9 is a block diagram showing the composition of the 
transmitter by this embodiment. In drawing 9 , as for 101, a receiving set and 103 are 
sending sets a transmitter and 102, and other numerals are the same as that of what was 
used by drawing 8 from drawing 1 . In this embodiment, transmit the frequency 
characteristic of the transmission line acquired by DFT17 of the receiving set 102 to the 
transmitting side, and on a basis this transmission-line-frequency characteristic in a 
sending set. The electric power of each subcarrier is changed in the electric power change 
machine 10, and it constitutes so that the subcarrier which transmits according to the 
importance of a signal can be chosen, and the S/P conversion method of the importance 
consideration S/P converter 21 can be changed. 

[0051]By having such composition, by frequency selective fading etc., among the 
received signals, for example when the electric power of a certain subcarrier is small, In 
the electric power change machine 10, enlarge electric power of the subcarrier, and. The 
signal with high importance can form the signal according to the importance of the signal 
while it can be changed with the importance consideration S/P converter 21 and can make 
a subcarrier a suitable size so that it may transmit by another subcarrier. 
[0052]By this embodiment, the more reliable transmission systems which can follow 
change of a transmission line can be built by forming the sending set and receiving set of 
the above composition. 

[0053] (Embodiment 5) Drawing 10 is a block diagram showing the composition of the 
sending set by this embodiment. In drawing 10, a sending set, The electric power change 
machine 10 which changes the output power of the numerical control oscillators 22 
(NCO:Numerically Controlled Oscillator) for a subcarrier number, these inphases, and a 
quadrature component, and the in-phase component of this output. It has adding machine 
23' adding a part for the adding machine 23 and an orthogonality to add, and the symbol 
timing generator 24. About other numerals, it is the same as that of what was used by 
h >in ; i \ 

[0054] Drawing 1 1 is a block diagram showing the composition of the numerical control 
oscillator 22 of the sending set of drawing 10. The numerical control oscillator 22 sets up 
an initial phase by the initial phase setting device 28 based on the output signal of the 
mapping machine 2 for every symbol timing from the symbol timing generator 24. The 
fixed phase value deltaphi25 based on the frequency of each subcarrier is delayed with 
the delay device 27, and the accumulator 26 accumulates it. 

[0055]And in the omission machine 29, accumulated is omitted according to the address 
length of ROM30 following the latter part after the initial phase set up by the initial phase 
setting device 28, and a means to add an accumulator value. The value of ROM which 
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makes an address this omitted accumulated is read as amplitude value. Here, the inphase 
and the quadrature component are memorized by ROM and both ingredients are 
outputted. When there is change of amplitude like a quadrature amplitude modulation 
(QAM) method, with the amplitude change machine 31 in the latter part of ROM30, 
amplitude is changed and it corresponds. 

[0056]If the initial phase 28 based on the output signal of the mapping machine 2 is set 
up for every symbol timing here, since a steep change of a phase arises, the spectrum 
outside a signal band will become large. Then, it does not change into an instant to the 
initial phase based on the output of the mapping machine 2, but is made to change to it 
gradually in the initial phase setting device 28. Change of amplitude is similarly changed 
gradually with the amplitude change machine 3 1 . These initial phase setting device 28 
and the amplitude change machine 31 operate with the signal from the symbol timing 
generator 24 synchronizing with symbol timing. 

[0057]Thus, when change of a phase or amplitude becomes loose, spectrum out of band 
can be made small. Since the numerical control oscillator is used, the rectangular 
conditions between subcarriers are also easily and correctly satisfying. 
[0058](Embodiment 6) Drawing 12 is a block diagram showing the composition of the 
numerical control oscillator of the sending set by this embodiment. In drawin g 12 , the 
numerical control oscillator 33 is constituted using the phase step machine 32, the 
accumulator 26, the delay device 27, the omission machine 29, ROM30, and the 
amplitude change machine 31, and inputs the signal from the mapping machine 2 and the 
symbol timing generator 24. 

[0059]The phase step machine 32 of numerical control oscillator 33 inside changes phase 
step deltaphi (t) gradually in order to ease the steep change of an initial phase based on 
the mapping machine 2 according to the timing from the symbol timing generator 24. 
[0060]That is, in order to ease the steep phase change for every symbol timing, the value 
of the accumulator 26 is changed gradually. Therefore, it is made to change to change of 
the initial phase instead of constant value gradually with phase step deltaphi (t) in the 
phase step machine 32. This change is performed based on the signal from the symbol 
timing generator 24. 

[0061]Thus, a steep phase change can be eased by changing the value of the accumulator 
26, and it becomes possible to make spectrum out of band small. 

[0062] (Embodiment 7) Drawing 13 is a block diagram showing some sending sets of the 
numerical control oscillator circumference by this embodiment. It is characterized by 
having the coefficient-of- variable-capacitance setting device 35, and the effect of this 
invention is presented with being constituted with the symbol timing generator 24, the 
numerical control oscillator (NCO) 22, the mapping machine 2, and the multiplier 34. 
[0063]The coefficient-of-variable-capacitance setting device 35 is controlled to make the 
value of the coefficient of variable capacitance by which the complex signal from 
NC022 is multiplied increase gradually as a means to provide the lamp section usually 
used, in order to ease the phase discontinuity between symbols (or reduction). 
[0064]The timing to which the value of a coefficient of variable capacitance is changed 
gradually is synchronized with the signal from the symbol timing generator 24. And a 
means to make the value of a coefficient of variable capacitance increase gradually at the 
head of the symbol section, and to decrease the value of a coefficient of variable 
capacitance gradually in the end of the symbol section is used. 
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[0065]With such simple composition, it becomes possible to make spectrum out of band 
small. 

[0066] (Embodiment 8) Drawing 14 is a block diagram showing the outline composition 
of the numerical control oscillator of the sending set by this embodiment. In drawing 14 , 
an amplitude change machine and 35 (35, 35, -) are an address determination part and 
share ROM whose 36 is a memory measure, and 31 (31, 31, — ) corresponds to the 
numerical control oscillator of drawing 11 or drawing 12 . 

[0067] Drawing 15 is a block diagram showing an example of the concrete composition of 
the address determination part 35 in drawing 14 , respectively, and each numerals are the 
same as that of what was used by drawing 1 1 or drawing 12 . 

[0068]Share ROM36 outputs the value corresponding to the address determined by the 
address determination part 35. The time sharing of the timing which inputs an address 
into share ROM36 is carried out, and it is kept from colliding between each NCO. 
[0069]Since big ROM of circuit structure is sharable by having such composition 
between each NCO, reduction of circuit structure can be aimed at. 
[0070] (Embodiment 9) Drawing 16 is a block diagram showing the outline composition 
of the numerical control oscillator of the sending set by this embodiment. In drawing 16 , 
the memory measure for which an amplitude change machine and 35 (35, 35, --) have an 
address determination part, 37 has an input bus, and 38 has share ROM and a control 
device, and 39 are output buses, and 31 (31, 3 1, — ) corresponds to the numerical control 
oscillator of drawing 1 j or d ra win « 12. 

[0071]The memory measure 38 outputs the value corresponding to the address value 
from the input bus 37 to the output bus 39. Specifically to the input bus 37, they are each 
address determination parts 35, 35, and 35. — The address value by which time sharing 
was carried out in between is inputted, A control device inputs a signal bunch from the 
input bus 37, a correspondence value is extracted from share ROM, it has composition 
which carries out parallel processing and is outputted to the output bus 39, and the 
address is kept from colliding. 

[0072]Share ROM which is the look-up table currently shared between having such 
composition can be used efficiently, and an easy circuit design becomes possible. 
[0073] (Embodiment 10) Drawing 17 is a block diagram showing the outline composition 
of the numerical control oscillator of the sending set by this embodiment. In drawing 17 , 
31 (31,31, --), as for an amplitude change machine and 35 (35, 35, --), share ROM and 
40 are address shift machines, and an address coincidence detector and 41 correspond to 
the numerical control oscillator of drawing 11 or drawing 12 an address determination 
part and 36. 

[0074]According to this embodiment, each address value determined by the address 
determination part 35 is compared in the address coincidence detector 41, and when in 
agreement, in the address shift machine 41, only constant value shifts an address value 
for congruous addresses in accordance with a certain random rule. 
[0075]Thus, by adjusting an address, share ROM36 can be used efficiently. Since the 
same address value is not simultaneously inputted into share ROM36 by the address 
coincidence detector 40 and the address shift machine 41, ROM becomes possible [ 
outputting the value corresponding to the inputted address value simultaneously ] with 
them. 
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[0076]Although drawing 17 shows the case where share ROM36 is used, it is possible to 
carry out similarly, even when using the memory measure shown by (Embodiment 9). 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The block diagram showing the composition of the sending set by the 1 
embodiment of this invention 

[Drawing 21 The schematic diagram showing the frequency spectrum of the input signal 
of the electric power change machine by the 1 embodiment of this invention 
[Drawing 31 The schematic diagram showing the frequency spectrum of the output signal 
of the electric power change machine by the 1 embodiment of this invention 
[Drawing 4] The block diagram showing the composition of the receiving set by the 1 
embodiment of this invention 

[Drawing 51 The schematic diagram showing the frequency spectrum characteristic of the 
conventional low pass filter for image removal 

[Drawing 61 The schematic diagram showing the frequency spectrum characteristic of the 
zone selection amplifier by the 1 embodiment of this invention 

[Drawing 71 The block diagram showing the composition of a part of input stage of the 
sending set by the 1 embodiment of this invention 

[Drawing 81 The schematic diagram showing the relation of the frequency spectrum and 
signal importance by S/P conversion with an importance consideration S/P converter by 
the 1 embodiment of this invention 

I Ql A'ing 91 The block diagram showing the composition of the transmitter by the 1 
embodiment of this invention 

[Drawing 101 The block diagram showing the composition of the sending set by the 1 
embodiment of this invention 

[Drawing 11.1 The block diagram showing the composition of the numerical control 
oscillator in the sending set by the 1 embodiment of this invention 

55 ing 121 The block diagram showing the composition of the numerical control 
oscillator in the sending set by the 1 embodiment of this invention 
[Drawing 13 j The block diagram showing the composition of the part of the numerical 
control oscillator circumference in the sending set by the 1 embodiment of this invention 
[Drawing 141 The block diagram showing the outline composition of the numerical 
control oscillator of the sending set by the 1 embodiment of this invention 
[Drawing 151 The block diagram showing the composition of the address determination 
part in the numerical control oscillator by the 1 embodiment of this invention 
[Drawing 16] The block diagram showing the outline composition of the numerical 
control oscillator of the sending set by the 1 embodiment of this invention 
[Drawing 171 The block diagram showing the outline composition of the numerical 
control oscillator of the sending set by the 1 embodiment of this invention 
[Drawing 181 The block diagram showing the composition of the sending set by the 
conventional OFDM system, and a receiving set 
[Description of Notations] 
1 S/P (serial/parallel) converter 
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2 Mapping machine 

3 IDFT (inverse discrete Fourier transform) machine 

4 Guard aedeagus 

5 Quadrature modulation machine 

6 Band-pass filter 

7 Up converter 

8 Low pass filter 

9 Transmission antenna 

10 Electric power change machine 

1 1 Receiving antenna 

12 Band-pass filter 

13 Orthogonal demodulators 

14 Low pass filter 

15 A/D (analog/digital) converter 

16 Guard removal machine 

17 DFT (discrete Fourier transform) machine 

18 Demapping machine 

19 P/S (parallel/serial) converter 

20 Importance investigation machine 

21 Importance consideration S/P converter 

22 Numerical control oscillator (NCO) 

23 Adding machine 

24 Symbol timing generator 

25 Fixed phase output machine 

26 Accumulator 

27 Delay device 

28 Initial phase generator 

29 Omission machine 

30 ROM 

3 1 Amplitude change machine 

32 Variable -phase step generator 

33 Numerical control oscillator (NCO) 

34 Multiplier 

35 Coefficient-of-variable-capacitance setting device 

36 Share ROM 

37 Input bus 

38 Memory measure 

39 Output bus 

40 Address coincidence detector 

41 Address shift machine 

100 Zone selection amplifier 

101 Transmitter 

102 Receiving set 

103 Sending set 
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[Drawing 1] 
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[ Drawing 41 
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[Drawing 12] 




[Drawing 131 




[Drawing 14 j 
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a. Mx.t£. xMzn-th^ffMmy—y')vmix 

A^ff^^;H^t^ff^&«XL^^t-§ 

[0036] c\ff)Xo%nm^Mi-&^m^-f&c\ 
htzib. mmmmqmffim<]izmmx$ 
10 [0037]^, m^mmi , ux.^M § ^ts# 

xii-ti^y v-Mmcn*x\ ^mm^imcnmm 

v t > /is 2 !d ^llff^^^^^ :tt «tl, 

[oo38] ( mmmm 2)04 ti*ii«t j; 
20 a^x. 1 KiSfiryf-f, 1 2 (iW*Sifi5fi7 -f ^ 

9. 1 3{iE^cf*PS s 1 5(±A/D^S, 1 6(M 
-HB*^, 17li«ifc7-UxS3jt (DFT)S, 1 
8fir^>yty^S. 19{±P/SSat3ST&"3. ^ix 

[0039] 04 <o%\mm±, m 1 8<D%^^mm 

«04"C"#3a X *) ^<r>-fj(r>^ry^ -v 'J Sr A# < 
30 h ^kXh h ^SHRiiUffi 1 0 0 £ IM t tz h <7)Xfo 

[0040] 04cO^ff§|g«iJ#(i:, gff 7>ft 1 

i ximmim±com®®.z%m i . wmm? < iv? 
1 2x?mmmmimmi^L, mmmm 3x 
^mmmm^mMLxi&mmmz^m i , iisffi 

lifi^l 1 0 0 T\ >f ^ -mftmt;i-& t |5fB#t. ft 
^SiS^SS^tc* o T . /h§ T"Mff § tLT ^ § 

J£ t ft -5 T . A # l ^7J T"Sfl $ ^XT V ^ -9" 7"^ U 7 

[0 04 1 ] ^LT. 5T"77o^m 
^r-f ^^-f-tSSftL, ^-HH^Hl 6-C"Sffil 
(Cfc^T#A^^^-FKr a 1^^*L, DFTH1 7 

T-isifflfi^fe J:wqisfi^6stst7- y x.m&ft 

\\ f?vty/«i 8T'MfH«^-/h-y^t»Kt 
^Vyey^^ffVK P/S3£ji^l 9TV^WWI 

^•Sr */ y rm^z^m-fh ztizx->x, gft r- ^ 

50 [0042] ^WXmtMH 1 0 0 ^AttW&SMfrOUi 
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martlet. msim^^ x-wt&mmfflk 

^mmmm i o o comi^tm^mxh h . 
ii-c, N{±^7"^U7*i^u f s^t*^ 

[0043] «*«3ifiSg*^iifiSix^fi^(i. 0 

ft !SE«ffii«S7 -f /l^TJi. 0 5 fcjjttJ 3 t#t 

nu m^m^mmzh^x , ±z^wjixmm 
ztix^zv-?** y Tmma&m&m iz^xo 
%Rmxm*n?t> y * ivtm^wmmm^ i 

OO£BSgLT03coJ;-3&.x^ h-zPSr^-fsm^S- 

£fc#"C&S. 20 
[0044]i<0j:d *»ffi*#t-6*a*^flN- & - 
fctJ: *). &HteEH3ftfcA/D3E»ffll 5^eif$E7 

[0045] ( mmcomm 3)07 {i*nito^ t ± 
mm* 2ummmm%h2o<7)m%\<zm^xmw 30 

flrgt£#A3*i£. v-yh°y^2»DlMSi, Ell 
fcl»iat?;fc&. 

[ 0 0 4 6 ] 07 t^MffSg^AAI5«»mi, A 

j}T—?k-3>TWkwmimm2 0 tA^ lts 
ss^w^, wmmm.s/pm&%2 ix\ mmmco 

U SSS«KWI^ii^7'^ >J T^oAS^ft^- 

u r«A<o/h$ 1 *ft-^j&oiSTfcj£r 5 ± d tc, mm 40 

[0047] 08(£fiSK#JtS/P^Ml2 1 "COS 

-9-7"^ u 7mn<n±% ^im^m^Mmxim 

[0048] it, ^mmxn. mma-&&>izmmm 
#« s pmizmtz p , s £ f4 1 1 > tc i o 50 



#H 2000-269918 
1 0 

X. M£(?>^T-fm*ftJ3-t&Zkm&b%: 
5. i«Sl?S#Jis/p^J^» J>^^t«S 

mnmrnzmmL. &mzmtxwmmAs/p$m 

[0049] id t\ Si*!* D SrlTIE-r^ fcftO FEC 
(Forward Error Correct) ^ff 3*ll^t(±fiSSttt 

«S/P»^ft^^J^ #Jt LA F E C mo Z. t 

[0050] (mmmwA ) 0 9 i&gmmmzx 
mmm^mf&^-tyn ~v^mxht. m 9 
1 0 1 (iiifist 1 0 2(±gffgg. 1 0 3tiMfl 

iSST"J> 0 , 1 *^08T-ffll^c t« 

tPittT'j)^. ^mmmmxn. sftsai 02«d 
ft 1 7t-if ^tii,fiMfs^jwiis»fK^affiiJtsfi 

— Ill 1 I 'r + ^ I n_ 1 

Jffll 0lzm^X&V7* J r , )7cr>mJlZ^'g.i-$>t& 

iz. mommm 1 xrm-r^frT-^ vrmtK 
[0051] i^i^ssrflbat-f-sittJ: 0. mt 

0tcfcv^^^7^^UT^)«^lrA#<t- 

-rs ± a . «g^#jts/p^«^2 1 izx^atrm 

t ifX% , ^7"^-T u r ^ii-tMA# § ^-f 1= i 1 3&*T 

%htth izm ^comsmzfc t ^m^zmm- 1 1 1 
[oo52] a±<7)£ d %imnmmmm%mm 

&Z\ttfX'Z&, 

[0053] ( mmmm 5)010 a^mmmmiz 
x h m\mmmm ^t^u •/ ^ et-* s . m 1 0 1 

f|2 2 (NCO : Numerically Controlled Oscillato 

r) tzti^mm&xtfu^fcftcD&tinmg&e.-f 

•TSSD^2 3&Wtxtt^iaS:t-SjDfflff2 3' , 
^:fC;^>f 5y^fS4S2 4*#LTMS. ^WffiW 
flP^t'O V f± . H 1 j5» 9 T'ffl V ^ t, CO t |5|aT'J> 
4„ 

[0 0 54] ££01 Hi. 010 <7)MffSS«afI$lJ 

2 2 & ^7"n -7 7 0T-S) s . mmmm 

^S3S2 2(i, ^y^^>f iy?'14f2 4A^«y 

y^^iy^'tc v-yty^2comWf#t 
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-fcnmm AO 2 5 £\ g®^2 7T*gg£-£TJSI« 
^X^29l l Zti^X. fMxtM < R O M 3 0 OTf F y X 

a m ) i. o [zwm?yg.tttfh h msteii , r o m 

3 0«MCI)^Ifa«3 1 tioTJgfiSr^tS 

[00 56] i;-c, yyjjoi^ 5 y/»:77 try 

^"S2«tii7Jffi^tS^^lnS)!fufB2S*Ii7E-ri. 
h < & S . MMfiIS£H2 8 T 

a , >/ t° y ^ 2 n&juzg'j < mmti^g 

ft t tu«H2ffli6SS 2 8 is «t »S'£jg#| 3 1 ii s yy 
#7^ 4" 5 y 2 4frh <?)itmz £->x^>tf)i 

[0057]^cOj:o Wiffl^»IcD£tt#Sf^H;:ft 

^#4. tfz, mmmm^mmmx^i^. m 
m^JEmzif?*^ v nss<m$&M¥i>m&r& z t 

[0058] ( mmmm 6)012 ia* jus^jut: 

xhh. mi2iz&\^xm\m\m%WiZ3 3\i, \mx 

T*^V~9 2b, mmZ21 , flJO 
f#T^29, ROM3 0. £KSSB3l£JHtvCl«£ 

£ft, 7 v uy ^ 2 , yy X)V9 ^sy *>mgg 2 4 

[00 59] M0Jffll» 3 3 ft&nmXT"/ T%k 
3 2(3:, yy*'/l/?-f Sy^Mts2 Aij>h<F>?A S> 

M^SSrf-&*:£>, fifflXT77AO (t) 
[00 60] -tsfir*)^. yV^^f s y^ttooiitti 

^TfiffiXf-77Ad> (t) lififfl 

<r>muz^x\^\zmt^h . z<?mm. yy^ 

[00 6 1] C\(P>X')\,ZT$; 2 bOMk'Mt 

^izt x\ MMwmmktfmmxz , ^^h^ 
[0062] ( mmmmi > 0 1 3 i±=^at^!Bt: 
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^fia!ftjt^3 5*r^rtSl S-t-Vi* t 

U yy*'^4$y?'lM2 4, MfSWIM 

(NCO) 2 2. 77^82. SM§34fcfcUc 
[0063] Wls«gfff3 5 fi. y y#/MS|?)fiffl 
mifh^bLX. NC0 2 2*^«IifftSfl> 

10 warts. 

[0064] lEKflmottSf* « C£ft§tf4 S y 

> > ;K4 *<s> ^£±2S 2 -1 »>i? )i5^(cNKiJ 
lt, yy^Kra«*iiTii«T^a«fi 
m^izmmzit. y y^KP^ftt. 0 -cii^iMsa 

cooes] t\<r>x 0 %m%%mmx\ wm^? v 

[0066] (mmmms ) m 1 4 

20 tmXfolo 01 4tCt3V^T, 3 1 (, 3 1 ' , 3 
1 " , ) ttJKBSSSS.. 35 (.35' ,35", 

M-rfto, 01 1^01 2^»€fMffli5ai»CTjet 

4o 

[00 6 7] 01 5ti\ -ttL-m. 014tfctt47K 
WX^gP 3 5 ^M*«&«^H?^Tr-7'n -y ^ 0 

■cfto, #flr^±, 01 1^01 2xm^zi>cDtmm 

[0068]ftfROM36ii rh*>^£SB3 5T 
tR O M 3 6 (CT P y X $■ ATJi" h 9 A S y ^"ii^ffl 

[0069] iWj^&lftSfc-rSifc-C, 0H«« 

tb. mmgk<nm>h!tmhc\ktfx^h. 
[oo7o] ( m&mm 9)016 a^mmmmiz 

tmx-foio 01 6fct5^T, 31 (, 3i \ 3 

40 1" , ■■■) (iiSMSiS, 3 5 (, 3 5' . 3 5" , 
-) HTYlsAmm. 3 7iiA7J^'X. 3 8iift*R 
OMfcfJffllggfc m~tmm^&, 3 9 HliJAA'XT 

fto, 01 i^mi2mmmmm^zMmi, 

[007 1 ] lE1t^K3 8(i. A7J^"^3 7A^«TF 

y^ffit#j6^4fi^tti^^3 9tmtjt-i> 0 ft*e^ 

Kfi, A7jA^3 7^(i#TFy^jggP3 5, 3 
5' . 3 5" -raT'^SiJ^tL^TKyxfi^ATJ^ 

ix. fflmmittnxwx 3 7 *^ft^&Atj l x 

ft^ROM^^MlEfi^fttiiL, M?iMJI& LTffi^^* 
50 X3 9^m7Jt-4«fcL. TFyx*«t-|»-fc(i 
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[0072] ^xo^ns&t-f&^kT. mtx^ 
[0073] ( mmmm \o)®u n*mmmm 

•v7W\~Cfoho 01 7tfc^t> 3 1 L 3 1' . 3 
1" . -■) i±»I^jEf§. 3 5 (.. 35' , 3 5" . 
■■■) Ji7FV*£fe£gB> 3 6liMROM, 4 0H7H 

v^^StSiEfiSs 4 liirFwx^^Mi-r"* 1 ?. 0i 
1^12 ffMimmmmmmh . 

[00 74] *SfS«ff«1i. r K VXft£3&3 5 K 

1 1 v m t , -ic t t v ^ ±§^i± r f u x > ? 

"To 

[0075] icoiatirKuxSri^i-sifccio 
, s*r o m 3 6 sssi* ± < mmti £ £ . 

4 1tJ:-5T, RB#t|iIt7h'^ffl* J ft*ROM3 6 
IiZXtj S til> i t j&fiSrV ifctt , RO M Ji A* 3 fifc 7 F 

[0 0 7 6] HI 7TI±**ROM3 6£ffltv6 

*££*L"CH£j^ 9) •C^LfcfElt^ 

t. 

[00 77] 

[ m<7)m% ] m±« i o iz*miz x tax , ofdm 

[0ffl^fiPi»ji] 

[03 ] 

[H4 ] *mn-mifcmmiz£&&mm.<mm 
[05 ] m&>4 s-m^m&mmm 4 /i^ojas 

[06 ] *^0J«-HS4^®(cj;| ) #«aK±iK^ 

[07 ] *^co-nss^sst imwmnxih®. 
[08] *HHHo-»4w»st i. h mmmm s / p 
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[09] *^co-^ifi«®stj;§aff«oa^&^ 
[010] *wm-mmmmiz£&mmmwMf& 

[011] *I^O-i3t^JBtJ:&Mfi§ggfl^8 
[012] *f^«-Mfi^SUcJ;l>Sfii§gft«» 

10 mmmmmmi^ctT'v »/m 

[013] *^0-Mft«^ffitj;S^ffggrt«S 
[014] *^«-»fi«^jt J:SS*fl§gEf>Sffi 

Wimmz^M^mf&^-tyu -vim 

[015] **BJ«-»fi^tJ.tJ;l>afi$iM%SS 

[010] ^7fiH ] -^Jfe .flJnfeJ-.J; /.^fn 'Mm 

[017] *5ffiB«o-H«^»tJ:Siimg!I«o»ffi 

[018] O F D JfcfiaSfc i ^> jiff SS&V'Sfi 

1 s/p (isVTA'/misju) mm 

2 Vvt^S 

3 IDFT (aMHfc7-yxSf») » 

4 ^-HJfAS 

5 w£%m 

6 #«fiffii7^^ 
30 7 7773>v\'-f 

8 ffi«ilii7^^ 

9 iMft7>T+ 

10 n^3ogs 

1 1 Sff T>t1- 

12 #«jffia7 
l 3 tt^fail?^ 

14 ffi«lii7^k^ 

1 5 A/D (7-tn^/T^ v^/U) 
16 tf-b'H&HS 

40 17 DFT («HSt7-'Jx^) S| 

18 f?7t^» 

P/S (A"7Wk/y'J7;H ^«*ff 

21 ssa#as/p^}i^ 

2 2 iS:fi$lJ»^*S (NCO) 

23 mnz 

2 4 ^#;^>fS^%*» 

2 5 -gftfflft^i 
2 6 T^jlAP-^ 

2 7 ag^ 



1 9 
20 



9/29/08, EAST Version: 2.3.0.3 



1 5 

2 8 wmmms 
29 mm® 

3 0 ROM 
3 1 

3 2 »MfiflXf77» 

3 3 icffl$IJ«^fiH (NCO) 

3 4 SigH 

3 5 nj^ffiaiSS^i 

3 6 **ROM 
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3 7 ATJA'X 
3 8 lEfi^S 

3 9 S^A'X 

4 0 rvux-mkft® 

4 1 7KWy7h^ 

100 ^JgSftRitfiS 

101 mmm. 

102 gfiga 

103 mmmm. 
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